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(54) THIN FILM EL ELEMENT AND ITS DRIVING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To resolve a problem that it is difficult to realize an element having high 
efficiency, a low driving voltage and a long service life by a structure composed by stacking a positive 
hole transporting layer using a positive hole transporting material having a symmetrical structure such 
as generally used tetraphenyldiamine and an electron transporting luminescent layer * CD 

SOLUTION: A positive hole transporting layer formed of a positive hole transporting substance having 
a specific asymmetrical structure is used as the positive hole transporting layer. For the positive hole 
transporting layer, a material group having a specific relationship among ionization potentials thereof is 
used. A layer formed of a specific material is used for the positive hole transporting layer or an 
electron transporting layer. A phosphorescent substance is included in the luminescent layer and the 
content and the driving method thereof have a particular relationship. 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAANmaOj3DA4142801 76P1.htm 2004/1 1/22 



(i9>h*h*5w (jp> (12) & 1 ^ If ^ ^ (a) mwmumskm&n 

#^2002 -280176 
(P2002-280176A) 

(43)&BSB ¥/£14*P 9 3 27 0(2002.9.27) 



(51) IntCl.' KMC* FI r-V3-r(##) 

H 0 5 B 33/14 H 0 5 B 33/14 B 3 K 0 0 7 



83£iiS# ffi#m<n&& ol (£ 20 K) 



(21)£flS#^ 


4$H20O2 - 6 1 458( P2002 - 6 1458) 


(71)ffl®A 


000005821 


(62) #S>J©^ 


<#S s l z ll-17498804J-giJ 






(22)tflSH 


¥f£ll*£6 /I22B (1999. 6. 22) 




*BlJfrPiKTfJ*^Jftl006*6 






(72) &wm 










AE^rn*r&A^P!*1006#^ ft v Ttt§ 
























AE^n*rpA¥Pmi006#« 














(74)ftSA 


100097445 



















(54) L^ECD^**;] MELff*Jrrif«r,ii** 



(57) [Sift] 

0)iEfl.«ia|!|SlSA^e>*c5IE?L«l3IB$4*)^^. IEfl.«J 



(2) 



2002-2801 7 6 



1 ] aW»tt±i::jEfl.aAWat **aA* 
at. 0>fc< tt,1fflEiE?LaAttattt^aAmata> 

or. 

mo. mE«^Miatt»«»*<±fcLr«^»att*^ 

ow±, 1 o«wT-e*4cfct»«fr*»«ELjii 

wj^»it&tLfc»*««BJifc*wr*awiE L»^r& 
or, 

mo. K-tf>y$4ifc*«««*r»a>»^»^ % -a 

0)**)tSH*lc*-7-rtlcaAS*i«*«v U7»<7> 1/5 
0»± % 1 0«tlTt?fc«Zt*»*fc-r**KEL* 

[r*b 3 ] aw»»±i=iEn.aA««i **aA« 
lit. t*«riBjE?LaA«afc«^aA«afcfl!) 
PaiicKJt^tifcsAaffiwt^^-rswRE Lm+om 

an t w+m&ttLftntm t ommmfA^^ 

mo. «rE«?*at&«jfeji*<±£: Lrm^miStt^A 

»*4^ b «/a a? ti ^ »bel*^i:: is i *r . 
-isicD^fflH^rc^rtfcaASH^^r^'jTa^ 
K-e>ys*ifc«ft*3t*r«a>#^*a>i/i ojsi 

umm 4 ] aw»«±ic jE?ia A«a t «*a a* 
at. t tmEiE?LaA«atB^aA«ata) 
Mi=Kit&*ifc**a«fi»t«*-r«»KE L**o>B 

»^>irfeor. 

«%nto>«aajs$^. 

Mo. mEIE7mattS63t»*<±4:Lr3Efl.lliatt*X 
-0©«ft«Biyi*ir*-T-WrzaAS*iS*^ U 7&A<. 



y <t4c t $<#«t-$-4»#3i i o>i>t* 4x^M=Ett(Dn 

IE L£t^ G 

[R*a 6 ] ne«TNigi£ t l r h y x 

^ c t * *#« t -r 4R#s 1 <Di*-r*i*w::E«a>att e 

[r*h 7 ] ivE«?Mai£««n £ tit Mj^ 

y & 4 c t $ w« t -r 4 R*g 3 i ze« a>mn els^ 

[R*B 8 ] tteV?lt£1£*%llfi<±£: LT h 'J X 
(4-*^u-8-*v »jy ^ h) 7^5 z:^ a* y# 
Set £W«t 4R#JI 3 irE«0)»KE LXT-oa 

[000 1 ] 

*-fe>X (EL) m^lzHL. M^l^ilSMS^ 

an ei* cabal fH«*a>«(Dffla!c«-rftfta*a 

[0 0 0 2] 

[ft*<Dftffi] iS*¥Ii©«S«i:LtltLCD/< 

iiiv aHftA<ai^*j©*^A<a&y, ^fcctt^as 

L fc £ < (BSr^sC |r i > r * Wit tfi+» V ft o y / < 
*JUt LrcDziX h3b<K< tt4ttt*(DKH/><ft4. 

oti* 4." «icaa-caa^a*<i:ir 

affii&*jaBxg$m*4c t(DT?#4*Btt#£*T- 
(Z)±SP*fcfi-ffla))Bfzffli^4»BEL*^f4 % *f«EL* 

*tt,m**i. ±ao)w«f3iD^T«aax h<DiB*ti 
ft y * < (7)wst*<tT*>*ir i>4o 

[0 0 0 3] 1IELIT (flELRT) fi«a*^ 
jE7L$aAL-t(D|«S*fzJ:or«*S»44.© 

*o>**»*ii« < urn ttttftftjHF'KOjKfli t aaa 
i^(orfto/c 0 

[0 0 0 4] -tOcfc^tt*^ 1 9 8 7^(CT angbC 
£-3TaXdtLfcX?- (C. W. T a n g and 
S. A. Vanslyke:Appl. Phys. Le 
t t. 5 1 (1 98 7) 9 1 3. ) It igB^KS±|CS 

RjEAaAva. rjmiiml flt?aA*at**-«R 
/fcom^rfcor. «%affin*<iE?Lttiastn^if)a 

■ctt»M»*<«<«^aAi»Ha)«L^BfcibiiMtt* 
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&^XmMmV&ft£&&mt)<^mtU'Dtzo Tang 
Z>\Z^(b£ Steffi 1 O ViaTOi£t>miiT? 1 00 

O c d/m2^±CQigl^Jg£ % 1. 5 I m/WW±0) 
■ l*8W£XSLTli«. :0Tangb(D|g^o 

[0 0 0 5] JaTlC«ft-tt(ctttt$*iri^*ailBEL 

(tiEL) *^COtxT«K-rS. 

[0 0 0 6] **(DftJBf* % MB^St5±fziE?L;'iAm 

[000 7] aSM*«t LTfi-ftlrn — ->^fV7 3 
7^CD**^XSte^j£< ffil^ttTt^o Kfff*0. 7 

[0 0 0 8] jElSAMt LTI* I TO^/«<^ 
Ui?X£ >X£/]n£ < T&fztb 1 0 0 n mi^_t(DJ?£ t? 

[0 0 0 9] JI«*lMttfi^a)«lifttfttH«4iTL^« 
**MI=f*jETL||flSlf±|^ B^-«|&148*3te]S£« 
l■Lfcfl|fieA<^BJ!£<fflL^P>i^rL^4 0 d Z T?iE?L«lxSJi 

o»»ajEaiia#» n . n' -ex o- 

N, N ' -fx (or-^^n,) - Nf N . _^37 X " 
A^>vv>, ft if) *Kffl**f=cfcy»+nmBI»|C 

b&l* n*mm&&9tmit. hyx (8-*/y/^ 

[0 0 10] HKl=«*£jEft#W8*L»*-r*»# 

ft. «7aA*««rztt*7iiaa»ttit 
fia>«*tt<D«^nia*t»rfty. s§*ji ^m^isi&fi 



[0 0 1 1 ] t^SAtattT a n g £<7)tI^LfeM g 
?£ABaa>ftliM tttSL tttt*HM*<** < 2c56ft 
[0 0 12] *fcCa>J:5ft*?-£-7 hy^XttlCEB 

£\ W*f*SS4 8 oh*x«|6 4 oii*a>-7 k y ^x 

#HXo>«5KKntti/4 8 otay. «*.tf/<*;ua> 
BJJ3£<t Lt^ggi ooa^T^^^a^-fft 

I*. £li*<BSIfg<Z) 4 8 0 4 8 0 0 0 ii 

-Qftft * iMilia z <fc ir ft -5 . 
[0 0 1 3] 

[*W*<«*L.fc 3 ZCDcfc 5 1= T a n g 6 

izJERM&ttftt Lt h 'J7I-JI/7 S>2i(*^ffi 

g a g «att*Hgt*<ffi < VF&A>MtSa>tti**|| fc It 

cfcy. SVfi^cD^iiE-e^^s^v^^figcD+^ft 

[0 0 14] LfrLtetf%zft3zT--m\zm&<mi*e> 
tiT^^N, N 1 -ex (3->^;u^x-;u) — N. 
N* -v^izM^yi;^^ h'J ^x = > 

Ztztblz h y 7i_;l,7 = >(D37x— ;uScd— o^-f37 
^•;U*!=««LfcN. N' -ex (a— J-^^ju) - 

ffi»sji*<is<fty % mwmiitfm* 

U MtttffiTL, ffiWHUS&c&ziX h*<±^-f${fe % 

&m&ftft®^&mT%m&tttmLTmtiit)<&< ft* 

[0 0 1 5] 

a4ra>f9tt(ottffii±9Mi««nL»%ja*. ffdoftja 
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[0 0 16] Mi^Mfrli. 11 0^B^iiE L»iF 
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[0018] (StR1, R2, R 3f*|^ — t'tSfto 
vS**"*") T?Ei£S;h,4ft£1ftr&4c£ 

[0019] sfctt2<DftR0>ffHELam** mia> 

ISM<D-«aTEi£S;ft*ft*«aj&< [4- (2, 2-v 
7xz;i/t*-M [4- (v7i-;i,7S 

/) - 7i-iL-7$>Tfe|,Zi^i^t|» 

[0 0 2 0] *fc»3fl)*Ma)I«EL*^ »1© 
*WlcE«a>-»a-CEifi*tt*ft**A< [4- (2, 
2~^7i-iHfz;U) ^x~;u] (4-t-?^U:7 
x~;u) {4- [ (4- t -^^;u^x— ;w ^x^;u 

E L*T-T?ft4o 

[002 1] *fc»4a>36W<7>»KE LStTIS. Si CO 
*Mf=E«0)-»SC-CEa*tt*fc*«A< [4- (2. 
2 - v?x -;nf-/U) (4-/h+V^x 
~;U) [4- [ (4-* h*v7ii;i/) 7 1-/1,7 5 



i*. aw»s±rcjEft»A«a±«T-»A«atd>fc< 
fc«*«»»fct*-r*»«ELjn*-efcor. iftfess 

[0 0 17] 

{ft 1 ] 




[0 0 2 2] *fcK5 0)*W<DaWlEL*^l4. ff 1 O 
»Wf=E«0>— »a-eE5fi*4x*ft^1ft^ [4- (2, 
2-v7iZji,t-JI/) (2-> h^>7i 

[4- [ (2-> h^V^iZJL) 7i-;i7 5 

/] 7iz;n T5>-e**ct*»«f#-*»|iEL 

[00 2 3] *fc»6©}6»<D»lEL*flt |g 1 (7) 
*Mf=E«(7)-ttaT?E5fi**L4ft$«lA< [4- (2. 
2- v^x -;ue_;u) 7i3] (2. 
v^x ~;U) [4- [ (2, 3-v>W7i^) 

[0 0 2 4] *fc«7(D9gWa>aHREL*^l* % igB^S 

jEASA*a^*?aA«a&0mi=Kit64i«:»3Ka 
figHts^-r-ssjKE L^ufcot, ffirE%5te«tgn 

[0 0 2 5] 
[ft 2] 
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R3 R2 




[002 6] R2. R 3(i(5]--e^m^O 

IM£ R 2 <h R 3 ^ftLftlSSffM Ltt»SL N o 5£*R 

4(i**ra^-*/i:tt7;u*;b*$«-r. ) r*Ei£!i£;H<i> 
fb$ttx?ft*^i:tW«i:r4fllDlEL*^F-c**. 

[0 0 2 7] *fcK8 0>*M(D*«aHBlEL*^tt % fg 
7<D*MirlHtta>-tt*T?ffijfi*+L«ft*tt/i< {4- 

[4- (2. 2-i/7i-;i/t*-;i/) 7x-;i/] ? x - 

[0O2 8] *fc*9<D*M0>*BlEL3IH=-r4 % ft 7 © 
*WIC«S«EG)-»a7?Eafi**L4<b*a3&< {4- [4- 

(2, 2-v7iz;i,e-;i/) T'x v^l—M fcf 
X (2. 3-yXh^>7i2^) 

[0 0 2 9] 0O^(Dl|gELim 17 

<7)^^fr|ESg^-ffi^-efHi*$tl^^b^ttA< {4- [4 

- (2. 2 - v^x ^x y^-M 

y (2H-K>y [ d ] 1, 3-vt^rV7>-4--f 
[0 0 3 0] SfcSl 1 ^^(DjSJKe L*^tt. %1 

©*W(=iB«a)-iBa-eiase**L*ft**35< {4- [4 

- (2. 2-v7iZjl,t-/l,) ^x-;u] ^ x_;u} 

ex (4- t -^^;u^x 7 5>t^4ci:^ 

Rs 



[003 1 ] 1 2(D^0lSEL*flt ft 7 

a>*Mf=EK(Z>-»a-CffiiSa?*L-&^«5^ (4- [4 
- (2. 2-v7i-^tf-JU) - 2 -> T;U37x ~ 

-3-^^;u^x~;u] ex (4— t -zJ^ju^x 
T3>-e**ct*»«fr*aiKEL3R^Tf* 

4o 

[0 0 3 2] SfcSl 3'a>«W0)»HEL*m 11 

»»-e*a**t*ct*««i:-r«»BiEL*^ft 

-5) o 

[0033] *fc»i 4a)«na>giKE l mi 
3o>«wizE«a)«^'iia6tt»ft»A^t lt mj* 
(8-^y u/7 h) T;u5-^A*fci*-5-0)K##<fe 

y<p*ctttt*tr*»KEL*^T?fc*. 

[0 0 3 4] tfcgl 5 0«H0>»|KE L**li. H 
3<D«WfcE«<D«^-|»att«*»36<, itlTHJX 

(4-*^u-8-*/ yy 3 h) y^s-^Acfcys 
[0035] *>=«i 6a)«na>»oiELX?-(^ aim 
EiEaaA«at«^aA«ata)iini=i!i:it6*ifc«« 

[0 0 3 6] 
[ft 3] 

Ri 

R 5 



[003 7] (5**R1 




R5I*H 



-•CtRftoWttcK, RI. R2. R 3I***H 
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R5(***JB^ «»7;u*ju». iS3S7;ua^rvS. 

[0 0 3 8] 
Hb4] 




[0 0 3 9] (5£4>R1 X R2. R3. R4li|*]-T*t 

4) -easnftjERHiawftcDL^tLjiy t-f 

t > •> v;uoffi^iEaiiia#»s **rr s - <t swat 

[0 0 4 0] ffcll 7fl)»^iBEL*fli, mi 
6<D§£B8\ztZM<D «b3) T«S*i*jETHH2S«-«3&< % 
N, N ' -t*X (4* -v7x-;i,75 / -4- tf^x 

-U;u) -n, n ' - v ^ x - ;uk >vy>tfe-s:<!: 

[004 1 ] 8 0)§£BJHDmaiELm*l** H 

4iEaaiS»JftA<4-N. N-v7i-ji/7$y-a- 
7 x - ;u X ^ ;ua > & £ C <h £ <t "T * I fifictf) sHJSi 

[0 0 4 2] *fc#BI<Z>»#«1 9<0S§EO>»fltEL* 
^li. IS^III 6fr£>1 8CDl>-rtU^fZfe(t^, (jb3) 
T'S^ti^IETLfD^W^i:. IKrE (it 4) T-mZtiZlE 
Rffi&*m<D i ^ *i .fc y t Y tf- Mb^T- > v a- t * 

;u) 75/-a-7i-;ufM>-efe-sztJ^ 

[0043] */=*2 0<7)*Ma>WJBE L*-7-r* % mi 

6a>SBWA*fc>Si 9(09BM<Ol^-r+L*Mr|2tta>**«flfi 
[0 0 4 4] ff;!2 1 (7)|gBJ 0)35)1 E Lgt^UI:, 12 

oa>«^iciaKo)«^ifijSttflgftiB3b< % itirhux 

[0 0 4 5] $fcg2 2^0)»lELim 12 
0(D^B^|zfB®(7)m^llli2ltt^3tll7!)<. iirLTh'JX 



c t £ a <t -r * ^ ■ e l a» -c * . 

[0 0 4 6] *fcm2 3<&«K<0»BIEL«^I* % 

*«±iciE*i&Ama£«^aAma±. '>«:<tt« 

[0 0 4 7] *fc*2 4(Dj6M(DWKEL*^(4. 12 
yxhP-Aia±, 2 5t>yXKP-AiaT-Cfe-5C 

[0 0 4 8] ^2 5(DM(D.»lELfm gBJ 
EjE A«a t 1^;1A1« t (DMIcSlf ttfc** 
«a^. 7 i ij A»1 1 7;i/ S - A«a)»« 

[0 0 4 9] *fcB2 6O*W0)»BEL*^ %2 

Th'JX (8-^/'J/7h) T^US-^A^fcte^O) 
R«(*«tyft4ci:*W«fc-r*»BlE L*^-cft* Q 
[0 0 5 0] t/:S2 7^0)SBELSm 12 
3(D»bl2 5a)^§B^(7>L^•rtt7^)^^CiEt£<D^7t«^ 

■ Lfc«««^. MomE«^«naist»*ii^stL 

TMJX (4->fjL,-8-*/'l/7h) T/US-^ 
[00 5 1 ] ff:l2 8C0^B^CD»filE Lf&^l*, gBJJ 

»tt±i=iE?LaA««t«*aA«at. WEJEaaA 
ma t wsam t o> m r=nc+ & «%«feiv t * 
ttsiBELS^fcot, mrB9Bftattna)3«oijEi 

Eaaj<tcbai(75M^¥^Di Mftmmma>mBBia)i 

/ZOL±t:tW % IOW2OTT'fc^ fiO. JJEW1 
tO 1 (DitW1/D 1 ^)<1 OJMJtTffcy. SO, MEiE 
ASA«ai:«ftttttSa>Mr=lt#a4i«8t«M$* 

[0 0 5 2] *fc»2 9(D»5BO)»IKE L*T-tt % SBJ 

^3fe«fig^. i^aAtffisaiLtfesiiEL 

[0 0 5 3] $fcS3 0(D^»BEL*^t 12 
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<7>¥i*>DlA<. **«ttB0>BIJ»D2<D1/2JSl±-C* 
y. E.-3W2 JUT-C&tK fio. fiJEWI tD 1 (DtfcW 

1 /d i *><i o&L±.vtoizt*nmt-t*nME \~m 

[0 0 5 4] *fc«3 1<D*W©»KEL*iFI*. 12 

[0 0 5 5] ^fcS3 2 0)«^SlELSm igB^ 
»«±lcjEaaA*afc«*aA«afc. iMKitH 

70£^*r^£IE?li|j&Jf <t> m^fli&ttS£*B<h(7>«Jf 
[0 0 5 6] ^3 3 0^O»1E L m& 

a«±i:::E*i&Ama£m^aA«a£* ^ts:<ttm 

[0 0 5 7] *fc»3 40^§B^CD^ME L*^(A. igHJ 
SffiilriE^ASffiirB^Amffi^:. 'PU<b*>m 
E jETUS A«a t A«« £ <&Blc Krt b 4xfc*5fc 

i*c7o«**-r«jEfl.majii % 

X * - ? ^ - u >C60^ tz (4C70 4 B^Kl&B fc 
©WJl«fiK**t;Ci:*«F«t^4flMlEL*^-Cfc 

[0 0 5 8] ^:13 5(D^(0»IE L£t^f*. 308 
Sffi±.lCjE*L&A«a£fltT^A«ai:* 'J>fc<<fci1i1J 

[0 0 5 9] *f;S3 6^fl)lJSELSm igBJ 
*«±KjEfUiAWa£B?-aA«a£, '>£<£tffir 
EIETLSAfta £ l^Ata <h <Df£\lz Kit £> *Lfc«* 

affiits^t^siEL^r$»ot, mts^3t<s^ 

[0 0 6 0] *fc»3 7<D*M<Z)»IKEL*^-|* % £BjJ 



s«±(ciEfl,^Ama<i:m^;-iAma<t, 

EjEB.aA«at«^aA««fca>BlcKit6*ifc«* 
SffiltStt^SlEL^-Cfcot, 8?f£«3taffi 

J**«?ci£*tt«fcr4§»KEL*^&* 0 
[006 1 ] tfcS3 80)^a)SlEL*m 13 

7(D«wrz|HK0)*a7K , Ji/^>**t;iE?Ltt|jSB*^ 

i*it^y, jaoKHB»*ateBa>»H^«3&^ 

<Bg<Z>¥i$)D 1 *ft«ffiB<D«JW2<D1/2Ja±T? 

fey. iow2OTtfcy, mo. ffirtswi toi©it 

[0 0 6 2] *fc»3 9<&«Wa>W«E L*^l* % gBJ§ 

*a±iciEaaA«ai«^aAaat, '>£<£t,mr 
eietus A®a <t a^a Asa t omizwut 

SffiR^: SttSillE L*Mfcot , «rtB*ftaffi 
<ti nSD^U^rX^y 3>B<tIE?llil 

aitt**Bta>»B«***t?ct tttUfc-rswKE 

[0 0 6 3] SfcS4 0©«ffl(D»HEL*TIJ, 13 
9 C7)^B^|rfam(7) n IST^U? 7 X v U =l >BCDKH;!)< 
50nmlil±250 nmWTt^^Ct 
IE L*«ft4. 

[0 0 6 4] */=K4 KD*M0>»KE L*^fi. 

sffiiiciEfl.aAsats^Aaa*!:, *ft<ttm 
e je *l & a «a ± m^a a «a * g> m r c k i* £ *i t ** 

bam***, to, «riB«^-iiatt«*B*<±tLr 

*#tfc«**»»»A^&««*tL. Mo. K-t*>y* 

rtfcaEAS*i**vuT»o>i /s om±. i of&iaT 

[0 0 6 5] tfcS4 20)^fl)9iELSm 991 

»tt±r=jEfl.aA«at«T-aA«at. '>tt<£*m 

EiERa A©a t l^aAlti £ a>IHlz«lt 6*if=*« 
iffilt^t^IlE LS^feot, mJE^3tatfc 
Btf. £t«^«ljilB£IE?L«liSt±^3tBi:a)a 
B«i«*^. MO. «9EiEfl.Miaitt»«:B*<±fcLr 

*ti/=*S3t«**tm^afi6$*i. Mo. K-fcfV^S 

rtlraA^ti^^rV'JTgfeCD 1 /5 01ii±, 1 OfglilT 
■C**Ctt»«tr4»IBE LSK'fe^c 
[0 0 6 6] S/:I4 3(7>^BjO)^mE L^T(7)^i!)^ 

at±. aw*a±rc]Efl.aA«afc**aA«ai:. 
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ft< t &mziEiL%.\m&tm*&\nmt<r>ffi\z*&ii- 

4»BEL*^-i=fet^r. -Ha)*B*«)ii«*r=**i*!fca 
a>»^-«o)i /i oia±. 5 ofSuiTT-^^c^ 

[0 0 6 7] */i:»4 4a)*W<OWRE L*^(DBil» 
»I4, »E««±l::jE*iaA««£«^ 9 iA««4:* '> 
ft < 4: tMEjERSAtai l^;iAli(i: (DBfllcKi* 

1 /I 0JU±. 5 0«J5lT"r?fc*C4:$»*« 

[0 0 6 8] £fc*4 5flD»W©»BE L**(*. 13 
2. 3 5, 3.7. 3 8*fcl*4 1 <D*ML^*t3&^ICffiK 

7;U5-^A*fcl4*0)R*ft:<fcyft4Cti» 
•ttilHELHTtfci. 

[00 6 9] tf:f4 6(DKBM<DMmE LM^lt. S3 
2, 3 5. 3 7. 3 8*fcf4 4 1 0>a£Kl\-rtL3bMz8Htt 

8-*y*yy^h) 7;u==-^Acfc y ft£z<t£ft8fc£ 

[0 0 7 0] *fc»4 7 0)*Wa)»BlEL*TOIBS 

a>R*(*j: y ft* z t $**«4:-*-««h e i_*?<a>Ml 

[0 0 7 1 ] *fc»4 8<D*W0»BE L*T<7)B»* 
2*12. m4 3 0*Bif-fSiE<D®^«liStt^*H^ 
Lth'JX (4-^f^-8-^y 'J/7h) ~ 

a * y ft « c <h * fttt <t -r £ »n e l **-a>tt»*& 

[0 0 7 2] 

[0 0 7 3] *^09lEL*^lt 2SW»tt±l::lE 
fl-SASS A««£. '>ft < t ilEfUiABfii 

t m^xmm t <d mzt&u- * titz m^tm^m \z ± y m 



ftUi&i*^-* fcy % -flgfz^bn^cfcdir. see 

£i*iE?Liiata it m^iniMn^^® <t (Dmmm&T- & o 

fey. IE7LteaiJlta£*JSt®^filSSa)»B«t5t-Cfc 
ofcy. *€>lciEfl.aA»-V>«^aAIBfti:a>«^aJB 

[0074] *B«icfeM*«aH&Kf±» *mMo>mm 

»«EL*^*ffll#aj**t(DT?fe*iliJ:<. 

^1 7 3 7#^Xftt*<Da*<D**^X»«3&<ffll\?,tL« 

mai(4, ^-coif*>s^-^^BjT*3D^^*<fey . a 
M*fi± ciawwa* isttr^^^najic^ y aj-r c t 
i^<. > y zi & o>*mwmfii±iztftm l± 

iE^Am^II^SB^ft I TO (-Ov^AiSiM) K 
*IHl****<*< % ««AMliTang6©«L 
£M g A g£r&fc£lM£A I L i ^&ft<t\ f±^M^^ 

S^ft^g<tC0^*<ffllNt»H^C<t^)<^L> o iztzn* 

aA«ai«KWfc»3t«ffi»^a)«T-a)aAic*j*-r 
*B <tm*i<t LT<D«ft£»&$a3Jiaa*flt&£: l 

1Mb y^^AB<t7;U5n^AJS<D«BS5ia>ffi^A 

■aftif^fflL^tt*. ccd»^ B^aAmaicT^ 

[0 0 7 5] I TOBl**(DailBtt£[S]±*tt&4lM* 

fey. *fc«ta*Y>^tt*j»(baMT*a^o««aaA<fT 

>X£'\^<-?Z>tztbl 0 0nmJil±^J?$-C?ffll>b*l 
«SC<1:*<^Ln 0 **K(OiEfl.aA«aizf4cti6a>5i» 

feaw»«tt«»<Da*B*a)fft<z)fia*ffli^4*^tii 

*fe**W©l^aA«8l:li±aLfeM g A 
g, A I L i «0)ffi(Dti:*nft3b<1E<a?-aAKBa)(S 

fft, L i FB^A I 203B$PIBlw^fifcLfcSfzA I B 

^it^MJ5<^/*"r^cfc : 5ft^iimi3i^. *G>mo>m* 

[0 0 7 6] 1 OJgBJjlcfcl^-C, -^CO^aJliiEft 

ft. *>*:7x-;uv75>a#£a-:7x=;ux^y 
y. ^©»»*^i^ctrrj:y % tt*ofi*<7W«;ft 
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[0 0 7 7] *«»7a>«^ICfel^r, *0)»fflJf*iEfL 
Its «b2) l^<r-®3T*a£*i£cfc-5 

So 

[0 0 7 8] 6©«MHI=i5tvc. ^(DBfflttjE 

LT. «b3) ic^-J&^Tr^ftSJ; 

Mk^ftt . -to) & <fe y * -f it 

y. * s *< <ttc(Dcfcafe3ai®<7)iE?Lta2i«w$^^ 

^ > h y * x-e-r^ x ^ u^r $ l £ 5 <t f 
y. >H*«*S*^fai±-r4ffl % *3MMb ■ K«*Hb£ " 

COO 7 9]'*H»2 3 0)»WlZ*5L\r, ^O^ttW. 

Kt*«B-r*ae(z>«ja!zfcy % ztDmommntts*. 

[0 0 8 0] *«S2 8^£> 3 1 O^0^(rfcl>r. 

&ttni*-t&\zto$tixi*$>ttm£fc<mi*z>z£ti<x 
[0081] z c vmwmcD&ijimtf-Biirgztmmm 



*«B©a«£ttttLT+#lz*#ixfcj&* 
Sfi^^^fittili £18 I* £ c t iz j: y gff^^s £ 

»*cfc*<w** 0 cc*aa*:*««tt**i*. 

+ «ta»«B<DK«»|^<D«tSi!i^3t3ft^g(4; a )^ ft<fc 

*;u-y--rx, eattifirfltfrr*. fl?L«H«^ x$ 

70//mx210//m. UKNSgtt^ 2 O // m. ^=5U 

4»aEL*^.0)**»14(4 9VCf 1 A/cm2, 3 00 0 
0 c d/m2<t-r*U£. ffl4<&m&a>&?-jg£ttft6 0 
kQfctt*. **Sta3»flBa)l»)lS5 0 nm^titf, 
<*»«et*A<1 0 6Q cm&±TM4|gffi)®E<7)#:ttJ^± 
^+!StSWfiBfcA^36^4cti:<«:y , 4>&<<ht,l 06 
Q cmJ^T\ M£L < (4 1 05Q cml^Ttfe^ig^ 
fe^o *fc«»-r41i*M(D«ta (3 7A|B|a)fita) 
14. 1 03Q cmJUT-CI4|»tt3^Aa)«(i*3b<*#L\ 

£UV* '>fc< 1 03Q cmia±, MfTL<(4l 04 

^mBii. ±iB«rica)/<*;KDad, i o4~i 0 5q c 
[0082] *jsts»«B*«ia-r«»»tt7Kyep- 

[0 0 8 3] a*L<l±-?-a)-r*Xb7t«-r>*>^^< % 

2 e VO)«5Birft«Ct3&<jEfl.aA«i*a)«j«*x^»* 
: LlV 

[0 0 8 4] ZZVmftJjfiHDW&CDmmtlt, SfiO) 

fff«*tn^4»flt-e % naoftflaaafr&aaaxa) 

[0 0 8 5] *«»2 90)«wirj3t\r, [HJSufccfcurc 
[0 0 8 6] *BB2 8^6 3 1 <&2§^CD#ltl4. «5t 

f^Dx-rsctfrcfcy, -e<D***-e**fc # itja*fi< 
mjiizmhruftt uri*. ^j^(iG. Guii^^o 

pt. Lett., vol. 22. p. 396. (19 
9 7) tt£fft<fe«. LA^L3teA<t>C(0ffleS+|ca'<^ 
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«ffl«:li*a>ig*lc(iB«Tffc*KSIA<a&ofc. 
[0087] t:-c$tbit *v^><fWo>mfam± 

x. m^ooLvTvis \-ffif&* m*<D}&fg.X'm*<Dte*k 
**ftjE®^ifijicisajt"c ^T?*Li^«!i*a>fii±^BitL 

[0 0 8 8] ftftttf-te. Sl*;£|6](OlH]ia<0JB»Ja>¥**l 
fflWI*. lB*IBJBW2J:y/hS<r*Cfcl=«l:y. flt£A 

d i cojtwi /di$i oia±«h-r^c<t. mod i $ 

[0 0 8 9] £fcD 1 ^<D2<7> 1 /2Ja±T?£l^ir, CCD 
l^b*l* 0 

[0 0 9 0] Sf:W1 £ D 1 OitWI /DU<1 0 5fc>8 

+nu^mf>mnv^t^i\f Z isf)f 3 \x^x^mt<i&Tt^ 

RI8$*i*c££d>fc< fct> 0 fz-ewi/Difiio 

[0091] *tzmftm<D*mmmm£&\+z>zt\z 

5fi*lCj:yf»&*i*ti(Z)-CfeS 0 
[0 0 9 2] *113 2©flHHfCj3l^r* *0>SSif*S 

^inisi4^5t@ <t mm l r *3taffi@ t l fc jetliisji 

[009 3] = >X£ — T7^ — L/XiftAtS^ 

5Efl.»«iK*<»P,tiSCi:*<»lc,tir*>y. fffllffifttt; 



*u aHi«tt-c. gM^ELM^ws 
*-c*». &tbxi&i*mE.vo>®m*<mm&*& 0 zo>m 

^*.*o 

[0 0 9 4] *H*3 3 0)«IHlCj3^r. ^-CDMaJlijE 
l-s A*7^5>X^-77-b>C6 0ff;(iC7 0S 

[009 5] >X^~^^~l>>(4Si6r^lN 

<r>§z%m tm^ttxmmmi&oftvtffl&m t-tzz 

*&EL X3fe*?ft<ft 6*1* C <t * MUJ LX*§£BM £5S 

<^§7t^*4<t Lxmi*&z.ttfiv$z>ib&favit % 
ffiT&mz&ti&tto&vit. iEfl.iiiaitticff*ifc»»*« 
es*cs>y. waii*-ca^a)«B*fea>jR^£8airKH- 

[0 0 9 6] *UBK3 4 0)«BMlrj3l\r, -t(DSSPf±« 
t/tWt&f§tf'<V<? 5 >X^-77-l/>C6 0 C 
7 0<D|£^jgfr6/£*IEft$Sii£Jf 2£*;Jf<b:, 

**S ; ?-tiliSJS(7)Wji«fiE-(?&*ctfc&y % ^<7)te(D 
JB*afccfctf«llt«fiR^4*t*4fi-ttictt6*irL^* 

[0 0 9 7] — 77— UXiaA-Cftl' 

jEn.vita^iv6*i*c^^fl&4iriv*fi % vt-sm 
fittttf>rKi^fitA<«eaF*iri^*. *#&r*»KEL 

2 == >^^«77-U^ifI^> K-f -v^-LfcW 
B«rtO)«3llt*tBIBfc-i-*Ci:fcJ:y, »»ttfc«*i, 
WtMtt-C. Slf^T*. BS(i*&EL*3fe3R^»6*i 
^>Ci:$MiliLr*^B^^^^$i±^|cSof-o -flair 
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**fia>*^*saic»ttr«-tA<RT«gT?fc-5. 

aattttSafiiMlCcfcy. tMftf::*?a>aft»*££i 
[0098] ::t'/\*-^ s — 375 — uxaSSS 

[0 0 9 9] *H»3 5 0)»eBirj3t^r. ?<DSflStt« 

Oll«tA«J:tf*ll*fllA-r«tr3H(d:-lftl=tt64iT^ 
[0100] jEfl.tfi5S»tt-t<Z)±fiP3b<*— 7tf>^y =?-=l 

*t>lC»*L<(47 0%Ja±-efc* o ^#^>fi^KEL 
7£±@M#tp<DABtt LT±IBa>«ft-C**rr*a** 

*y, w^ttfcffitt. man-c. s^^r*. sa^* 

E L C <t £Hfcb LT*^0J^^JS$ 

r«L^jE-eo)ffi«iA<jtauia5*. zommnKcDmn 

[0101] ::t^-*>tyfa-^fi(t;^t 

jEnm&t±n! *)-?-tt> \zmmt l . jEA*aa*aMi 

#tM£:LT»S^ »«1£a>ajfi-ca£ L t^. 
[0 10 2] *i!3 60)«IBlCj3l^r. *<7>E6IH*IE 

* » ¥4 £ £ < ffl I * 6 C t A< T? * * o 

[0103] «^a»ai4-*a>±»j&<a— ^ a 
■ci o%ja±-efe*tiScfci^ H*u<r*5 o%ui±. 

* 6fc»*L<l*7 0%Ja±'C*ft. if&liiWEL 



*y. saaicatu maar. &m^. 

E L^3t^^SbH^ C i: S ItH L t*^B^S^$ 
^x/<^^Kr^ixr/<;ux^®!jSfTo/cii^r*t. a«> 

[0104] cc-e*— 7f?>-^y ^a— ^ttttaa^a 

jEJuaajBt^rt"*-*. amtticaanbu 

[0105] *jgim3 7 <b§&w\zt$i\T * tco^mtm 
TLaa»A<»¥«s»^a 10000 jsi±a>*«#y 

<bA<T;££o 3 7CD^0^lcfc(f^,^^-r^ < i:i4 x 

««ajsi=*#rsa*<DM*a>**£»u aa*a 
[0106] »fz»*«te»a>aitt^«A<«raa)«fc5& 
rttji'^xDmizmit. aaaaaaftrcfcy-^Dtt 

led; y 5$ □ nicf*jp»ttrafi<j(auu&«. 

[0 1 0 7] *HIB*«3 9<7)«§B^frfcLxr, ^-(D^aJ 

tta%a*ga^iE?La]&i£»%a£: n^^xv 

[0 10 8] j||:ni7^l/77Xi/U3Vl©BI 
J&<, 5 0nmlU±. 2 5 0 n miaTC0B$|C % ^t>S*^<i: 
fflffltt*<»6*L*o JSJl7b<5 0 nmJaTT7ttJft»ft7^ 

[0 109] CCtni7 : E^77Xv^>i[iM 
— ->a>. *CVD*<Dffta>*^-efiKH-rs 
[0 110] *ig4 1 3<7)^B^|-^L>r. -t 
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*CS^W!:;lA*tl4*t 'J 7»<D 1/5 0 1 
oftiaT-e&ftcfcfrfey. *o>flha>JIIIMt&J:i/«>J| 

[0111] ccT-s<D#g##p B 1 /<;ux^ffl)ic 

i6 40xi4 8 0-C±T2^flJigi[)CD/<'> h 'J 

0, 7L/-Ab-h60HzT\ -E]<B«3fc}tllfc , ](*6 9 

f»t*4. -<z>-isia>*ftj«Bsi+iw*(4ffia^/=yf= 

aA*ft***y7»fcJtttL-C\ Wttnmaifcy f::* 
»HEL*^!c**4x4««***r»<D»™3&^ 1/ 

[0112] zHit-mzmittoMto&itim&mmtfm 

< <t>*-v y T*<««*t»a>ai8fc»#-r * c t *<us*tt 
[0113] K*€)»ca>»«mn^«tfttt»a>afta) 

[0 114] J|<*fflfz|£ % ^ I/-AU- h 6 0Hz. ^tzl 
— r-f— 1 /2 4 0T?¥£)*fJt2 7 0 c d/m2£#£ 

icii, Sln$* 6 o%i ttitf e-^atr 1 o 8 o o 

0 c d/m2&Krfcy s 1 0 c d/A<t-r*l(f 

fc?— ' $7S3S(i1 0 8 OOA/m2, «#B*fW£j&Wf 4 <fc 
-\£l(0§£ftMffilz 5 x i 018ffl/m2a>*^yr35<aA 

Q3. mm$:5 0 nmtTHit. *Xh^!Sl»1 

o. i%ja±. 5 o%jsiT0) k— e>ya«ic*jL^r. 

K— tf>^Sffif**J>tt< t 1 0^e;u%JUT\ M£ 
L<li»^;u%jaTfcKW-r4ct)&<»*Li^ :tib 

iritis h»»K-7»«a>K«) % 71/- 



[0 115] *ig4 2 j3«fctf 4 4 0>38Wl:ii3l*-C\ 
a)SfiPfiIEfl.||iiSlttSB*H35<jEfl.WliStt*X htmt, 

Ufa* lt K-tr>y**ifcj«*»**r»fc4x6 

*fc*^rticaA**i4*-vy7'i»a)i/5oju±:. i 
oej5iTt?fc*cticfcy % ^<DftecDjl«^fcj:u:^^ 

[0 11 6] "*fcmtWttJ81B«fc»r5L\r*6f=»lBI 

[oii7] i ) a«s«[±rcjEAaA*a« 

SKffit*a*tt«l,.-9--f X1 00x100 mm x t = 
0. 7mm. HSfiittl 4 Q/D) 

A««£<Daftyic*y*#ffi«A<i. 4x1. 4m m 

&#«ck?l=7 4- HJ V^77-f- lcJfy/<* — >ibL 

i=a»Lr«iit«fTofc«. r-tr h>r* 

KP4-*»-f K<D0. 2 3 8 96**a*+»|c«l»L3fl: 

p>^->icj:4««ttft»yafe»sfT-3 

PR41S) *T*. BftSU 2 0 s c c iru 
EEJlO. 2Tor r, MaB*3 0 OW0)fttttf 1 » 

fee 

C0118] SSIK9SSf*ffiBRa)SaffilRSSIM (a 

*Kffiafl5*Mt#a8 % EBV-6DAS) ^QfeitLfr 

3$«*fflt^fc. ±fc4»«S«r*»aiSSi sooy v 

tt. TC 1 5 00) T7*y, IijajlffiJtfi»1 x 1 0-6 
To r r JsTF-Cfcy. ±TO^^Ii2-3 x 1 0"6t o 

fflL PAK10-70A) *»«Lr(T-3fc. 
[0 119] CCOcfcai^UXa^S^frlSML/c I TO 

<*f#7Xig±i:, JEAiiiSJBtLr, [4- (2. 

2-v7x-;Ut*-;U) 7x-;u] (4-^h + v7i 
-VU) {4- [ (4 h^v7x 7i-^7 5 
y] 7x-;U| 75>f, 0. 3 nm/s<DSj5ti$g-C: 
II$?J8 0 nmCMLfco 

[0 12 0] ZZV [4- (2. 2-y7i-jHfZ 



(13) 



4#gfi2 002-280 1 76 



M ?x XJU] (4-> h^v3?x-;U) (4- [ (4 

[0121] 300m I E30P77XilfCN, N' — v 
7i-JI/-p-7izU>v7$>27. 6 g % p-3 
— KT-V— ;U50 g> - hP^>t'>75ml, K2 
CO33 0 g, g»7. 2 g i: I 2 (t race) $■ A 

h;ux> : x^y— ;u (i : 3 ) ; -§jj|r*^e 

H£fH\ 3 5. 3g0N, N ' - v:7x— ;U-N. 

n* - fx ( P -^ h^->^x -;u) -p-^x~U> 
>7i>^|f: 0 mp= 1 3 2-4°C 0 
[0 1 2 2] 2fcl^T?2 0 Om I P 7 ^X =1 |Z N - > 
f^A7- l J K2 0. 4g, o-v^PD/<>-tf> 
1 7m I (D;g^Efi|C2 5°C(cr POC I 32 O. 4g 

(i2mi) siRrjssLraiTfs, <z>*>±ffiT!*# 

tzN. N ' - V3?x -;U-N, N ' -t*X (p-pth^ 
v^x^;U) -p-7i-b>y75>35 gJM, 
»=9 0-9 5 , t{=T2B»BHll»*ttlt* - 
L, l0%-H2SO47 0mliff:;m K;n>i 
fctio h;ux>;8jftli# % 5%-N a2C03, TK^TJii* 
Na2S04lrr^ 0 Mux hjux >•§ 

X*/-^T*PljiSJMbo 16. 9g(Dttfiea. p- 
[N — (p h4v7izj[ / ) — N — ( p — N ' 

;H ] -75y^>X7;i,ft K*»fc. m P = i e o 
- 1 °c e 

[0 12 3] %lve2 O Om I H^P^^XafC. vX 

1 . 1 - v^x^;u> ^;u7fxx^^— k 9. 9 

g. ±IST*f#/cp- [ N — (p h^y7x-jb) - 
N~ [p-N' -7?x -;U-N' - (p->h^>7i 
-;U) 7S/7iz;H ] -75/^>X7ibft K1 
6. 4gJfe)gDMF6 5mll:^^L, t-BuOK 
4. 4gj2 1-3 3 0 Cl;t30»eiLtiD^^ 0) 

3 o om i +f=^#ffl-tf<t*<6aaD-r*. h;ux>a 

A^P7hS^LN, 0. 7gC0 [4- (2, 2 - v ? x 
-^t-W Z7xx;u] (4->h*v7i2W [4 
- [ (4 h^v-^x 71^^7 5/] 7H 

7^>fl|f: 0 mp = 2 7 1 - 2°C 0 

[0 12 4] m^lli^tt^7t@<tLTh»jx (8 



SO. 3 nm/s(Ditail?II|$i]5 0 nmCML 
[0 12 5] l^lAffiii: Lt, AILi^ 

(K«aft^»3t*a«. ai/h sait 99/D 

^b^SrL i (7><5*£. $*J0. 1 nm/sCD^^JgT* 
I1J?£J1 nm|::ff2fi£U I^T. f OA I L i 

1. 5 n m/ s 0)Sf itfitBI» 1 O 0 n mC^tf 

[0 12 6] C©*5lcLTMLfc»«EL*flt 

/<tt*C*ttB. Bb d p*X-/<-/<->^*>-;U9 5 3-7 

000) r*teyitfitr"9->^/ui: Lfco 

[0 1 2 7] Ca)^7fCLtmcSlELiT^>^ 

[0 12 8] fi)ma>ffA(tiR?a>9R*»#7XB$tt» 
LTrfp£l 2B#P B ^|C«;gtt;S0)ii.«(D||KMa*-efT 
(od/A) , 5 00 cd/m2^BtG) 

■»«E*iMELfc. *fcajwra*<5ooc d/m2 
tft««atffl-e. *a»aa>a«o)iijRsai«T?ita* ' 
•XBH-eaitftfttaK^ofe. costers,, aug 

(2 5 0 cd/m2) r:ilfeB»HltM^Lr 
[0129] DCBttSBftftSKSVaEex (7 K/<> 
^f-V3>hP-7-TR6 16 3) SffllV 

M-8) l:^t«Lf: 0 BflEA^ MA 
[0 1 3 0] /<;uxE»iligft(DS«3SE/^uxEjBilalB 

£JfH\ /N°;UXjgS8(i1 OOH z (10ms) , irn.- 
^<-1/240 (/^(@4 2j[/s) . /\°;UX;g^(i 

XBBBffiSIMIiLfc. £fc«0ffl»ft*<2 7 0 c d/m 

HB^&affA<*B (13 5c d/m2) |C&LfcBfn 
*BBLfc. 

[0 13 1] CtL^CDRfiEttjll^ (Si) |c^^- 0 
[0 1 3 2] 

[Si] 
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[0 13 3] *S8Jfi.«lfr«fctitf. ttl*«3fc;Sb¥£*U 
[oi 3 4] ^frHBgcD/\ 0 ^;ufzfcif^)|g»jic^^-r^ 

/^xmwicjsivc*. wa*-ee«i«jEA<«<. s 

«*ftK«l=j3t^Tt«JK«T*</haF<. JRA-PBSi* 

[01 35] (ftitfl 2 ) nffitfij i 0>iE?Ltt2iiBa)^fie 

(Cfcl^T. [4- (2, 2-v^xZL/Utf 

;U] (4-> h^V?x~;U) {4- [ (4-> h^rV 

IC, [4- (2. 2-y7x-^t'-^) T7x-/U] 



[4- (v7x-;UT5y) ^x ~;U] "7x-;ur^> 

[0136] foes? cs i ) ic^-r 0 

[0137] (mmm 3 > uss^i 1 niEiim&mmm 

\Zf$l\X % [4- (2. 2 -y^i ;U) 37 x ~ 

;u] (4-> h^V^x {4- [ (4-> h^v 

13. [4- (2. 2~v?r?x-;ut*~;i.) ^x-;u] 
(4~ t -^^;u^x {4- [ (4-t-^^;u 

[0 13 8] *<7>$Sg£ 1 ) 

[0139] (mmrn 4 > ^iss« i (DiEnm&mmm 
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Kfcl^T. [4- (2. 2-v^x-;Ut*-;U) 

;U] (4-> h*v?x XJU) [4- [ + v 

(C. [4- (2, 2-v7i-^t'-;i/) 
(2-* h^v^x~;U) [4- [ (2-* h*'>7i 

[0 14 0] *<D&g:£ (81 ) fCsM". 
[0141] (SMfl 5 ) Hte#J i 0)jEfl.tta6JBa)B« 
i=Jsi*-c\ [4- (2. 2-v^x-;ue— ;u) ?xx 

;U] (4-^4'>;i-W (4- f (4->h^y 

\z % [4- (2, 2 - y7x_;i/t'-;i/) yji—ju] 

(2, h + v7x-;i/) [4- [ (2. 3 - v 

^+y7izjb) 7i^;u7 s y ] ^x-;u} 7 5 > 

£mvfeja*M*ssas«i tHai:ir»KEL*w> 

:7;u£ft*U I^IEtE(Ocfe?fcBfflfi*fTofc. 

[0 14 2] *-C0$£^£ (ftl ) (C^^o 
10 14 3] (HffiW 6 ) Hifefltj 1 O)jEAIft9iJl0!)»A 
I=J31*T. [4- (2, ;Utf— ;U) 7?x ~ 

;u] (4-y h+v7i-;i/) {4- [ (4-y h**> 

:?xx;u) 7i~^757] 3?xx;u} TSXDftftU 
1^. (4- [4- (2, 2 - V7i-;i/t- ;U) 77x - 

;u] 3?x y7i x;ur 5 >£liH*/=Jsmi*3Si£« 

[0144] [4- [4- (2, 2 - v^x -;u 

tfx;u) ^x - ^x-;u} y7ir^7 5>(i^0) 

[0145] 1OOOmi0^P77Xa[:t'7i-;i/ 
92. 4g, AcOH420m I £A*U 80°ClrTit 

ar-ay^«^«*Tf*tJn** (89 0mi) 0 « 

l^Trcon c - H2SO4I 8m I „ I 2 6 1 . 2 g . Bz 
S824g, CC I 44 8 m I $flQ*_. ;*^<7)fe7!)<;&'*. 
&*V%lL<mW?Z> (tt3B«M) o 0)^MJ6 0 0 C 
ett*"CTIffc». *1 800ml + l::fr*Sl££a<f> 

E«B (b P 5: 1 60-1 8 0°C) U 113. 2 g 

(Dp - a- Kt'7i-;^i/; 0 

[0 14 6] #1*1; 3 0 0m I e90P^^X=]fCv^x 
-^75>27g, ±E-e»fcp-3-Ktf^x-;U4 
5 g. X hP'O-tfV 100ml. K2C0345 g % g 
» 1 0. 8 g % 12 (trace) £A*U ±/£-f 3* 

(h a r z ) £ + *0-T (h a r z itMit) . 

h;H>tSi«/-^r'B18fil % 4 8. 3g(0 
V7i-;i,e7i-;i,7$>j}|t; 0 mp = 1 0 5-6 



°C 0 

[0 14 7] »l^2 0 0m I ESOP ~? Z) fz/ N - 
^f^l/A7-'J K3 6g % o-V^DDK>f>3 
0 m I <Z>jI£*+fZ 2 5 °C|ZT POC 1321ml $1 

iz;i,75>4 2g^D^, IC9 0 — 9 5°C|rT 2 B$ 

m&nzmi+Zo rae&Maiu io%-H2so47o 

5%-Na2C03 s *l-TISUfc2fc»L* Na2S04lZT 

K«Lfc. h;ux>®^ h;ux>it$nzri>u*^ 

Tffif£il<bL. M6^ai:LT2 4. 6g<E>4- (4 
-N. N-y7ir;i,7S/7iZj| / ) ^>X7^ft 
K?i/: 0 mp=12 4. 5-5. 5°C 0 
[0 14 8] *l*7?2 OOml £OP77Xd|: h vX 
^;u-1. 1 - v?xx;uy ^;u*x**— h 2 1 . 4 
g. ±I5T'^#^4- (4 - N. N-v7i37 = ;^ 
xx;u) K>X7;i/ftK2 4. 5g$K»DMF13 
OmllCJt^L. t-BuOK9. 4g?2 1-33°C 

i^r 1 tifm&^Lxmx&o <7>*>2 0-2 5°cizr 4B$ 

feia^^^lt^o (7)*>7K7k3 0 Om I *|Cjb>#}f|if&j()< 

^x>^J||:T7^5t^7A^D7 h£fra o 
B*fft* AcOEtCig^Lt, £>*>x$y-;u£fiQ;i 
Tl£il<b, q&SlitSlJL 1 5 g<D [4- [4- (2. 2- 

y7i^t'-;i/) ^x-;u] 77x_;u} v>7i-;u7 

S>^^/"-o mp= 1 4 2. 5-3. 5°C 0 
[0 14 9] C<D«fc?l::LT*fiKLfc»*4£ffll*T±E 

[0 15 0] ^<DS£Jil£ (S 1 ) !C7j^ 0 

[0151] (susffii 7 ) mmm 1 o)iE?LMisiJB<D^fie 

[Zfcl*T\ [4- (2. 2-y7x-^t-;b) :7xX 
;U] (4->^>7i3) {4- [ (4-^ h + y 
37xx;U) 7i^7 = y] 7i"JH TSXDftfty 
(3. {4- [4- (2. 2-v^xx;ut*x;u) ^x " 
;U] ?xx;u} ex (2. 3-yV h^y7i-^) 7 
5>£^fcJartl«lll6«1 tH«i:Lt»iEL*^ 

[0 15 2] ^CD^^ (SD 

[0153] (Hffi^J 8 ) glffitflj 1 0) jEftHliSIKD^fit 
izfc^r. [4- (2, 2-v^xx;ufx;u) ^xx 
;U] (4-/h + y7i^) { 4 -[(4-yh*V 
^xx;u) 7i-il/7 5 y ] 7i-iH rSXDftt^U 
IZ. {4- [4- (2. 2 -v^xx;ut*x;u) ?xx 
;U] 7iZiH y (2H-^>7[d] 1. 3-v^"^ 
V5>-4-<;u) 75 *s$mi*tzVL9UtmMm 1 i:H 
«l:Lt»HlEL*W>?;^ML, Higgq 1 fcffi 
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[0 15 4] (S 1 ) ICtf-To 

[01 55] (Hisffii 9 ) mmm i ttJEAifr&Ba) j&a 

irfci>r. [4- (2. 2-^^x-;uf-;u) ?x - 

JU] (4 h + y7x"Jl,) {4- [ (4-^h4v 

^x-yu) 7i^7?y] 3?x -;n rsvoftfey 
ir. [4 - [4- (2. 2 --^^x-;ue-;u) ;n 

^] 37x-;U) (4-t-^f^7i~,ll/) 75> 

[0 15 6] *(7)$Sa!J (Si ) (Ctf-To 

[01 57] mmmi o> xskm i ^jeamsji^ 

jSicfeL^r, [4- (2. 2~v7x_yi,t*-;i/) ?x 

-;U] (4-> h + 5/7HiH {4-[(4-*h^ 

V\z % (4- [4- (2, 2-y7i-;i/f-;H -2 
-*T;u^xx;u] - 3 ->^iL^x— ;n ex (3- 
t -^^;u^x 7 5>Sm*fcIel*M*SilMy 1 

[0 15 8] ^<D$£JgJ (81 ) frjK-r 0 

[0159] (mmm i i ) use^i 1 <aiE?ifgj&ji(Dff2 

jaizfcl^T* [4- (2. 2-y7i-;i/t*z;i,) ?x 

-;u] (4~^^i-;i/) [4-[(4->h+ 

v7i-/W 3?x-;UT5/] ^x-;H 7 5 XDftfe 
N, N ' -t*X (4' -v7i-Jl,75y-4- 
t*^x - — N , N' -v7i-M>vv>S 

0. 3nm/s. 4 — N. N-y7i-Jl/75;-a- 
7i-^XfM>^0. Olnm/s. 4-N, N — 

t'x (4 ->^;u^ x 75^ -a-7xz^xf 

^>50. 0 1nm/8©SS"(f*iSiLfc)Sini« 
[0 16 0] ^CDf£3IJ (gl ) \Z7jk? 0 

[0161] (mmm 1 2 ) 1 o jetlmujSjkd^ 

f£\z&l\T. [4- (2, 2-y7xz;i,t*-^) ?x 
XJU] (4-^h + v7x^) { 4 - [ (4-> 

Ulr v N, n' -ex (Qr-^-^^;u) — N . N' -v 
7i-M>yy>jO. 3nm/sO))iItIiL, 
Kii8 0 n ma>jEfl.l»ai»S»fc. 
[0 16 2] ^fcm^A®ffi(D^fCfcl^T. 

Si) JO. 1 nm/s(D»in? i n mOmmzmtfL Ltz 

stf)ig®T*1 0 0nm©II||:Jf^L, IBBS^S^/* 

A«atLt. 

[0 16 3] ^cof6(*-T-<Tllffi« i fcHtticLTSMI 
[0 16 4] *<n&m j (S i ) iz7jkTf 0 



[0 16 5] (SSSWl 3) fttfiffll Tr, 3SB^Sts±lc 
IEfl.aABa*^*Lfcat5t LTfflt^fcHTlEa) I TO 
M**7Xlfi (HSKffifc^afflL ^Xi oo x 

1 0 Ommx t =0. 7mm, v-hM$-I1 4Q/ 

#^xgffi$flH\ X/<y»tti=£y i TOlSi&tfL 
t-o I TOlfiSl2 0 0 nmlrff^L. v— h&taf* 
«2 0Q/D(WBiifc o 

[O 1 6 6] ±I2S*S±fr % xe>=J— h&T'rtTBKcD* 
««««ttK#*B»*B*U $£<S^5 0nm^mil 

xiccfc*««<7)a®^tti:, »mi4]S^Ta»a)«ijsia 

B. BfliftftircfeyHBL. Wl =1 0//m. D1 = 1 
^3fST*^>of-o 

[0167] *fcjEB.«iaiBa)»*i=i3L^T. [4- 

(2. 2-v7iz;i / t-;H ^x (4-> 
v^x-;u) [4- [ (4-* h + v7izji / ) 7xr 

^75/] ^x - ;n xDft^y (c. n. n ' -e 

X — N , N' -v7xzM>^^> 

JO. 3 nm/sCDiSJg-e^L. JKflE 8 O n mtf)IE?L 

[o i e ai zromt-r^xmrnm 1 tra«irLT»« 

EL*M>^«ML, HJteWllcfSiEcOc): 5 lefp 
[0 16 9] ^<7>$SSJ (81) \Z7jk^- 0 

[0170] (mmm i 4 ) ggss^j 1 a>iEfuiii£«a>fl£ 

fiJtlCfcl^T. [4- (2, 2-v7xZj[ / t'-^) ^x 
x;U] (4-> h*V7l±^) {4- [ (4-/- 
*>7i-iH 7i^75/] 7S>OTt5 
yiC x /\'7^?>X^-77-U>C60 (^X>X 
^yf^ H'J-tt^tt. 8I4N) JO. 3nm/s, 
N, N ' -ex (4' -y7xr/t,75/-4-e7x 
— y;U) — N , N ' -v7HM>vv>JO. 3 n 
m/s. 4-N, N-v7iZjL75y-ff-7i-Jl/ 
XfMySO. 0 1 nm/sO>SfiT»#«*Lfclsm 

f* -r^r HJ£0t] 1 £ i*]f$fz it sir e l §f§^-*> j 

tosu nffi^i 1 iztmcDtkoizwmz'iT^tzo 
[0171] *<Dtsm j (a 1 ) ic^-r 0 

[0 17 2] (Hlfll 5) *J£«1 lCfclt«3Wl*« 

±!=3ETLaA«asm«Lfca«(D«t3yrw, sh&k 

±l3«TaAM*»*lfclfit Lt, rfTfR<D! TO 
f**#^x»« < = 8JC2**a£*l8. *-f*1 OOx 

1 0 Omm x t =0. 7mm. y-hSStft14Q/ 

□) tm\ laaAaa^omftyic^yagftsa/i^ 

1. 4X1. 4mmi:^^,J;3l:7t h'JV^77-f- 

[0173] *fcaw«a±i=»j«LfcjEfl.uaB©« 

>C6 0 W-fXVX^Tf:^ h'J-tt^lt, ^Jg4 



(17) 



4$IU 2002—2801 76 



41 



N) $0. 3nm/s. h'JX (8-^y«jy^h) 7 
<BCHb¥**AttB) SO. 3nm/sCD 
&»il£T*&S[»L. mmSB O nml:MLfco 

Co i 7 4] *rz«TFuatt«»fBo>«*5yir % jetlm 

i£1£Jg#Jf<!: LT 4. 4' -t*X (2. 2-v^x-;U 

- i - tf~;u) - 1 . i • - tf^x (dp vb i , 

W0 9 6/2 2 2 7 3lC|5«<DjS!St*l*lcr$«) £ 
0. 3 nm/s0)BM&&VmBitto5 O nm\Z»&L 
fc. 

[0 17 5] *lCjEftaA««i It, 64(Pt, A 
«S*fc^ttSC#tt«) S 1 nm/sa>»i»iSa-CKB[J?| 
1 O OnmlC^fiELfcp 

[0176] -tafftli^TSIififfil 1 <t n«|C LT»H 
[0 17 7] f(Dtt|!$ (81 ) 0 

[oi78] (njgffii 1 6 ) mmm 1 oiEaijiai»(D^ 

Efclrfcl^T. [4- (2, 2-y7i-;i/t^) 37 x 
(4->h + i/7i-;i/) {4-[(4->K^r 
4 >7i- JU) 7i-jl/7S/] 7i-;H 7£><7)ft;b 
yiC. /\^S>X^-77"b>C60 (f-fl^X 
^#5 KM— *S»rtL MJS4N) SO. 3nm/s. 
N. N ' -t*X (4' -y7iz;i,75y -4-tf?x 
— — N , N ' -v7i-M>yv>^0. 3 n 

m/s. 4-N, N-y7i-;i/75/-ff»7i-;i/ 
^^>?0. 0'1nm/sO)iiSt?*IiLtII 
8 0 nm(DiE?LltijSJB$»fc. 

[0179] *ic«^-Miasi4*3ttii(D«*>yicTEa)« 
#j§ t m+m&m £$m l fe 0 

[0 18 0] s^fii* h«M (8 -^y 'J / 7 H ) 

(HCft**adttB) SO. 3nm/sOjg[ 

[0181] m+mmmit. ^-^5>x$-77-u 

>C6 0 (+f-^X>X^7tf^ h 'J— »5«£1±. j5fiit4 
N) SO. 3nm/s. h'jX (8- + >"J/7h) T 7 
;U= Zl^A (HCft**3t*tt«) SO. 3nm/s(7) 

[0182] tcDi&itT^x^mmi tmmzLxmm 

ffiStTOfco 
[0 18 3] ^-CO^^S ($1 ) ICjj^ 0 
[0184] (HiSW 1 7 ) HJfctflj 1 (EIEfLffJ&lf <Dff2 

J*(=J3L*T. [4- (2. 2 - v^x ?x 

-;U] (4->h + v7i-Jb) [4- [ (4-> h*r 

v^x 7iz;i,7 ^ y ] ^x -;u} 7 5><7)ft;b 

yiC. £ — 7ff>^y ^zl — ^ (CNT. 7 — <7&LW&tZ 
2fiS§P<t. ^'J t£-)\,l3)\,/ (PV 
K) IfiftgPt. f h7tKP77> (THF) 100 

a«gp/)>b<f*^*4s^t^T, ^-Tfo^-y^zL-^ 



$1)8 0 nmfz©/jfcLfcJUttl«^T*i56« 1 tf^filcL 
5lrSffiSfrofco 

[0 18 5] ^(D^^S (81 ) I^To 

[0 18 6] (^JS^ 1 8) mt&Ml IZ&lfZ&BM&fii 
±(ciE?LiiAm4iSff^LfcSfficDft^yfc. 
±lzm*S.AWm£tel£Ltz&&t LT. rfrBSCD I TO 

1 0 Omm x t =0. 7 mm. hffift&J 14Q/ 

1. 4X1. 4mmtte&£olZ7* MJ yy^ 7-f _ 
[rj: y/<$r — >fcLfc. 

[0 18 7] */c3IWaa±lc^fiRLf=jETLMliSJBa)« 
tpyir. S^ifi&Jf <hLT, rt-tf^y^-Tf (c 

nt. 7—>*«ai=«ky^«) 2ssaj<t. #u t*= 

;u*uuAV-;u (pvk) 1SSS5£. f h7tKP7 

^> (thf) 1 o oaaaj^&ft4a«Sfflt^r. * 
y ^-^a<#y tf-;u*;u/<*/— M,*ir#» 

L/c®^«lSJBSKJl$1l8 0 nmCMLfco 

[0188] ;*c:. «^niiiitt*3t»<D«^yrz. iea. 

H)iStt**Bt LT4, 4' -ex (2. 2 - v ^ x " 

1 -e~;u) -1. i" -e^x (dpvb 

i. WO 96/22273 l=KKO>«iftaraS (ZT^lS) 
SO. 3 nm/s(D^^itifeffiJ?$tl5 0 nmCML 

fee 

[0 18 9] *|CIE*L&A««£ LT. (P t . S 

S 1 n m/ s a)XK»itftT>OIV« 
1 0 0 nmCML/ro 

[0190] -taxftii-r^Tftififfiii tsarcLTSHK 

ELSft>^JMLs *»«1f::e«<D«fc3f::» 

[0191] ^CD^SS (81 ) \Z7jkTf 0 
[0 19 2] (HJ601J1 9) HJfctfl] 1 T. iSB^S<S±IZ 
iE^ASaS^fiftL/cSfii: LTffll^fcrtTSRO) I TO 

tt^ff^xsfi (HSxastts-fettSL ^-rxioox 

1 0 0mm x t =0. 7 mm. >— hgfix£) 1 4 Q/ 

□) a>«;byi=. xyf^Ccfctjaffi^ttjaiLfc 

fee I TOBHiKJ»2 OOnmrc^riiL. h»tS(i 

[0 19 3] ±ffi*fi±l^ jETLtSJiSJSi: LT. [4- 
(2, 2 - v^x ^x-;u] (4->h^ 
v^x (4- [ (4 -y h + v7i^) 7i- 

at^f^i-^TK'Jv^V (MW=3 0 0 00. 
S$8 0 nm0)II[:MLt: o 

[0194] iEAiiiai»affia)^«i±. x^^>y*nx 

a*ftftf=«fe yrafiL. W1 = 10/lm, D 1 = 1 8 O 
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[0195] iromti-^Tnmmi tmmzLxmm 
[0196] fogis'(ai ) i^fo 

[0 19 7] (HJS01)2 O) Hfifcflj 1 9<DJEKffimm<» 

ff2/$irfci>-c\ ^ x -;u;tf u > (mw= 3 o 
ooo, ^tS^«<b^1*^#ttli) ih;n>*»^6 

SftLfeftfryi::, /v^S>X^-77-U>C60 
(t^X>X^7t*V h'J-tt^^tt. ^jg4N) 111 
35<t. ^f^^i-jU/KUv^^ (MW=30O00, 
^«^JjHb^fc5£#ttSl) lSS£B<t£. o-y^PD 

K>if>i o oa«fflfca*Lfca»^t)a*L. mis 

8 0 nm(OiE?L|||jSIIB$^*LfcJsini4S8»« 1 9<hfsJ 
«l=LT*«aiBlEL**-9->^*ftrtL. ^Sfe^Jl 

[0 19 8] ^C7)$S^S ($1 ) fZ^fo 

[0 19 9] (HJ£#]2 1 ) Xttfll 9 OjEAtt^lla) 

Ji$fiElw«st^T« ^ ^;i/^x -;utKU V7> (mw=3 0 
ooo. W«^^b^«fe5C^ttffl!) Sf*jn>»*^6 
«*Lfc«t>yrc, *-7K>-*-y ^jl--? (CNT, r 

'JV7> (MW=3 0000. *rtt*Ji&<b^l*3S£tt 
Si) HiaJtS, f K7tKP77> (THF) 10 
0«Mlz«#Lfc!6»fr"&i6*U I®80nmO)jE 
?L«li2IJS*^fi8Lfcia^lill35fiffll1 9 LfslffilzLX^Wt 

icMSffofc. *<&e*£ (ai) 

[02 0 0] (Hffi^ij 2 2 ) gijfctfij 1 5 <Dm*$$i&m<D 
7-U>C60 (IMi^x^^ h'J-t*3£#*L S55 

®4N) h'M (8-+y gy7h) 7;^-^A 

(RKHb^tta#aK) tJIIliS O nmlzMLf: 

$t)1 0 0 nm(C^|«Lfrianii^ffi^J1 5 <h f^tfC: LT 

[0 2 0 1 ] ^<7>*£|flS (8 1 ) (C^-To 

[0 2 0 2] (Sltfi«2 3) Hffifll] 1 SOD^fij&If <D 

7-u>ceo (-fr^i^x^Tt^ h'J-ttxC#a, M 

I4N) h'jX (8-4/'jy7h) T;U5-^A 

(HCft?*a#a») ^$MKl8 0nml:»JitLfe 
ttfryiC. ni7i;i/77Xv'j3>I (t;v 7 >f 

K»<t-r4ia*o>^^x-7cvDair«i:ydiiB) 

ttl 0 0 nml:ML/: 0 

[0203] akrciE7LiiaSttft%)ia)»ai=«st^r« 

4. 4' (2. 2-^71^-1-^) - 



1 . 1 ' -t'^i-jl (DPVB i . WO 9 6/2 2 2 
7 3 \ZtZm<DWl&J5}£ \ZX^f£) SO. 3nm/sOl 

0 nml:iMt4ft*5«l:, N. N' 
-£X <ar—*-^jU) -N. N ' -v7iljl,/<>-; 
V> (HHb¥*a6ttH) SO. 3nm/s. Cou 
marin540(C540. 7A?7<V->»S# 
tt8) SO. 003nm/8©MT?«tU 0IV» 
5 0 nmO)jEfl.ltaitt*»»t»aLfc. 

[0 2 0 4] *tlJ2mr**t£« 1 5<kH»lCLT»KE 

SfTOfco 

[0 2 0 5] *<Z>l£lgS (81) 

[0206] (nifien 2 4 ) njfctf] i <DjEimmmo)!& 

f£\Z&l\X* [4- (2. 2-y7i-;i/t*-^) 7 x 

— ;u] (4 h^«>^x-;u) [4- [ (4-> 
v7i-^) t?x -juy 5 y ] ^x-;u] 75><7>ft;b 
yir* n. n ' -ex (4' -i/7i37s y - 4- 

0. 3nm/s. 4 — N , N-y7i — VU7 5 ./ — Of — 
7i^XfM>^0. 0 1 nm/s(DiiSt'Mi 
U M«ft8 0 nm(DiEfl.«iaiB*»fc 0 

[02 0 7] W:t«aiM*li:Lrhyx (8- 
V'jy7h) (BCft****a«|) S 

0. 3 nm/sO)ifMtII$i)5 0 nmfcMtl) 

ttt>Vlz^ mjx (8-^'j; 7 h) 7J^-OA 

<HtHb3MJ«Att«) SO. 3nm/s. 2, 3, 
7. 8. 12. 13. 17. 1 8-t^^Xf;i-2 1 
H-2 3H-^7<>7 9 7ftA (2) (PtOE 

p. ^;u7-f"y>^ay^^»a#a«l) So. 003 

nm<Djtj£-(?#3)S»U mJ¥5 0 nmCDm^lHiHtt^Tfe 

^if>^uSff^L. XXfli fc|SK(Dcfe5l3|?fflSfT 
[0 2 0 8] fO)gS$ (81) {Zfr.To 

[0209] (mmm 2 5 ) mmm 1 (Oje^sbo>^ 

J*ICfcl*T. [4- (2. 2-ix^x-;ue-VU) T7x 
(4 -y h^v37x {4-[(4-^h^r 

v^x 7i-;u75y] ?x rsxDttfr 

y N. N ' -ex (4' -y7iZjl / 75/-4- 
e^x-'J^U) — N . N ' - v37x l/^yyyyj 
0. 3nm/s. 4 — N . N — x — JUT 5 7 — a — 
7xz;bXfM>JO. Olnm/s. 2. 3. 7. 
8. 12. 13. 17. 18-t^^If^-2 1H- 
2 3 H-tK;U3?^ ^-J^J-yU (2) (PtOEP. tK 
;i/7-f'J>^a^7»aSa8) SO. 00 3 nm(D 
i££T:#3£§U 83J5fcj5 0 nm<DIEattliSttl&3felS£ 
WfclSlttl*. XIM1 4H»i:LTiWlEL*W>^ 

[0 2 10] *(Z>*SgS (81 ) l^-To 

[021 1 ] dt««n 1 ) rnn&m 1 a)iE?Lifia£H<D^« 



(19) 



ftffi2 002-2801 76 



iCfcl^T. [4- (2. 2-y7x-;Ut'-;U) ? x - 
JU] (4-> h^>7i-jl/) {4- [ (4-> h^rv 

lZ^ N , N ' -fcf* — N , N' -v? 

x-;U-<>vv> (Mm^b^^^ttia) $0. 3nm 

1 icfg^CDJ: aicMSfrofco 

[0212] *<D&mz (8i ) \ztt^ 0 
[0213] (i±i&0ij 2 ) itu^i i (Dmmmm^xm 
mommztii^T. a i l i (^s^^^tt 

SL Al/Li Matt 9 9/1 ) ^blStL i G0<?* 
S. ISO. 1 nm/sCD^ilJtT'filll^l nmllM 

[0 2 14] *-CD3£3IS (8 1 ) Ktf-T 0 

[0215]. ut&m 3 ) njs^j 1 5 <Dm*m&m<Dr* 
-u>ceo (+h^x>x^7tf^ h'j-i*^ mm 

4N) h'JX 7JL,= -^A 

(^Clb^f*5££*±g) t SfiHISft) 8 0 nmCffM Lfc 

(f^Cfc^ftx^ttg!) (D^$^H$tJ8 O nmCML 

sfE/£L. n^j 1 \z^m(Dck5izmm^^-otz 0 

[0 2 16] ^<7)*£^S (8 1 ) ir^-To 

[0217] (jt^j 4 ) njgflj 1 5 (Dn+ffi&mcDr* 

-^C60 (ir< jivx^tTC^ h'J-**x£#*±. fcfiJS 
4N) £ % MJX (8-*/'jy7M -OA 

(l^fc^&x^i^) GD<?*SJIII¥^8 O nmlCjf^L 

[0 2 181W:, JEttffi&ttfgftjf <hLT4, 4' - 
tfX (2. 2-v7i-JI/-1-t*-;H -1. 1 ' - 
t'7i ~;U (DPVBi, WO 9 6/2 2 2 7 3 dfBtS 
(Dm&J5&\ZX£f£) <Dttt>V\Z % N . N ' -ex (a 
— J-^^U) — N , N ' -v7i-M>yv> (BIS 
<b^|*xe£*±§!!) SO. 3 n m/ s. Coumar in 
5 4 0 (C5 4 0, 7A^7< 2?—^ £ 
0. OO3nm/sC0iltr^ItL, flgJ5$-J 5 0 n m 

[0219] *tivL*vi*mmm i 5tTO:LrssE 

L*^P9->:7;uSftJ*U HffiflM \zi£M<D&5\~mm 

[0 2 2 0] ^(D^mS (8D l^fo 

[0 2 2 1 ] (it««5) lttt0!l 1 irfcivc. m^mai 

te£5fc®£ it (8-*/uy7h) 7;us-0 



a (f^izib^^^ttgi) so. 3 nrn/ s&mm&m. 

Vmm$ 5 0 n mfZf&fiS Lfcftfr L J fC. lEfUSj&ttfS* 
li:Lt4, 4' -ex (2. 2 - v37x— ;U- 1 - e 
— - 1 . 1 ' - e^ x— (D P VB i . WO 9 6 
/2 2 2 7 3l=E«0>«a*ai=-C*rt) SO. 3nm 

««1 tB«i:Lr»«EL*W>^$ML, II 
tfiffill l=Ktt<D«fc3fCf¥ffi£fTofc. 
[0222] f^SSIS (81) (r^-r 0 

[0 2 2 3] <tb«« 6 ) ttR0>J 1 (CfelNT. a^tHiS 

A (HCftSMfca^aSl) SO. 3nm/s03iij|i 
T?«ff»5 O nmlZ^fiRLfctt*?yiC h'JX(8-* 

/■jy^h) 7;i/5-^A (HCft**«*ttK) s 

0 . 3 n m/ s % Coumar i n 5 4 O (C540, 
7A^7^V^»^S) SO. 003 nm/s<7> 

- U BWSKI5 O nm<0«TiH26tt**JBS 

>^u*ffififcU HJfiCTl lc|EK<Z>J: 5lci¥<ffiSfTo 

[0 2 2 4] ^tf)$£SS (81) fr^^f. 

[0 2 2 5] (ttiR#J7) Sltfi«2 4i:l^l«(rLT»K 

S. 7U-AU-K6 0HZ 

-effofcja*M*5li£«|l [c|Bi60>J:5fci¥ffiSfTofco 

^^i^ (8D ic^-r 0 
[0226] (jtKC«j s ) mmm 2 5 <t Otitic ut^h 

S. IBB^ri— 1 /6 4. 7U-Ab-K60Hz 
"CfT o fc laniiUJS^J 1 icfSKcD £ ? f^lf iffi S(t o . 
[0 2 2 7] *(D$£mS (81) IC7F-T 0 

[0228] (81) iztsi^x &nMmte&xftttstm<D 
*^«*i*B8^iwckoriiiSE**iri3y. a i q3i*. 

h'JX (8-^r/'jy^h) 7^=-OA, C540 
Its Coumar i n540. TPTfl N. N ' ~e 
X (4' -v7i-Jl/75/-4-t'7i-'J^ - 
N , N ' -V7x-M>vv.>, PSIi. 4-N. N 
-v7i-Jl/7S;-ff-7i-jl/XfM>, NPD 
fi. N. N p -ex (a-^-^^;u) -N. N * -v? 
x— 4-M2PPDA-PSIi, [4- 

(2. 2-v7i-^e-;i/) ^x-;U] (4-> 
V^x-;U) {4- [ (4-> h4v7i-^) ^x ~ 
^75/] Z>jl-M 75X PPDA-PSli, [4 ■ 

- (2. 2-y7iZjHfzjU) ^x-;U] [4- (v 
71^75/) -? 7i-^7 = X 4-Bu 
2PPDA-PSli, [4- (2, 2-v7i-^t # - 

^x-;u] (4 - t x [4- 

[ (4- t -^^;U^x ~;U) 7I-/U7S/] >»x - 
;H 75X 2-M2PPDA-PS(t [4- (2. 
2-v7i-Jl/t^) 37x-;U] (2->h4v7i 



(20) 



^§9 2 002-2801 76 



-M [4- t (2-* h^v^x-;u) p x -;i/7 5 

^ ] 75>, 2. 3— M2 P PDA-PS 

li, [4- (2. 2 - v^x -;ut*~;u) ^x 
(2. 3 - v> h^>?x (4- [ ( 2 . 3 - v 

DPAB i PSIi. {4- [4- (2. 2-v37x 

-;utf ^x-;u] ^x-;u} y7i-ji/75X 

2, 3-M2DPAB i PSfi, {4- [4- (2. 2 
-y^i-Jlt'-^) 3?x 7?x-;U) fcfX (2. 
3 - h^r->^x— ;U) 7 5>, D02DPAB i P 
SI*. [4- [4- (2, 2 - v^x ~>iUt*-;U) T7x 
-)\,] ^x~;u) v (2H-/<>7 [d] 1. 3-v*- 
*V5>-4— -OU) 7$> % 4-Bu2DPABi P 
Sf*. [4- [4- (2, 2 - *J7x.=.Jl,t£ — M 7jl 

-;u] ?x -;H ex (4- t 75 

4-Bu2DPA-2MP-3MPSIt (4- 
[4- (2, 2-i>VjL-)\s -2-^f;i/7i 

- 3 -> ^;u^x -;H ex o-t-^;u^ 

x*;U) 75>, DPVB i |* % 4, 4' -fcfX (2. 

2- v?x -;u- i - tf-;u) -1, i' - tf ? x ~ 

JU. PtEOPli, 2. 3, 7, 8. 12, 13, 1 
7. 1 8-:*-^£x^l,-2 1H-23 H-7tOU?-f > 

-J^^-t-u (2) , PVKii. Ttfu t*-;u*;u/<y- 

NTIi. *7 — 7|f>^-y ^zl — Zf. n-a-S lit 
7^77^V'J3X A I li7;U5^^A. Lifi'J 
^^A. P h L i (i, ^x-^uyf^A. P t 

i TO«ffiffl)^p,jiijcE«Lfc, () fla>»=?fiKff £ 



(72) «n* )\\m a 

*BEJ&FWrfj**PW1006»Jfe tfcTOg 
(72)^0J# AM 



[0 2 2 9] 

r. fcsiMi* *!BH*a>ffiHri!B*L/i«sa>fi^a 

[0 2 3 0] *fc % HS0/\''r>^7MJ^X/^t' 



(72)£B^# Affl J*, 

^RlSnKrlT** P1Xl006#ift »T«S 

(72)#§ie# tkp m- 

*EiffnKm**PW1006Sifi »T«» 

*E»njir»**njiioo6»i6 8tf«s 

F*-A(##) 3K007 AB03 AB06 AB11 AB17 DB03 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



